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Abstract

Purpose To study the safety and efficacy of ptery-

gium extended removal followed by extended con-

junctival transplant for recurrent pterygia.

Methods Thirty-three eyes of 33 subjects with

recurrent pterygia were enrolled in this prospective

case series study. Pterygium extended removal fol-

lowed by extended conjunctival transplantation was

performed in all subjects. One surgeon (WA) per-

formed all surgeries. All subjects completed follow-up

for at least 12 months and were evaluated for recur-

rence and complications.

Results The mean age of the participants was

41.2 ± 10.3 years (range 22–60), 7 females (21.2%).

The mean duration of follow-up was

25.64 ± 9.24 months (range 12–43). Corrected dis-

tance visual acuity (decimal notation) improved from

0.69 ± 0.22 (range 0.2–1.0) at presentation to a 1-year

postoperative value of 0.83 ± 0.2 (range 0.3–1.0). No

recurrence was reported in all subjects throughout the

follow-up period. Transient graft swelling was

recorded in 14 cases (42.4%) and resolved in all cases

by the first week. All patients developed variable

degrees of transient postoperative diplopia that

resolved completely by the first 6 weeks. Donor site

granuloma developed in 4 cases (12.1%). Spontaneous

resolution was observed in 3 cases, while in one case,

surgical excision was performed 2 months after the

procedure.

Conclusions In this study of eyes with recurrent

pterygia, pterygium extended removal followed by

extended conjunctival transplant was found safe and

effective with no recurrence and minimal postopera-

tive complications.

Keywords Recurrent pterygium � PERFECT for

PTERYGIUM�

Introduction

Pterygium is a common conjunctival degenerative

disorder in which a wedge-shaped uncontrolled

fibrovascular lesion encroaches over the cornea [1].

In addition to cosmetic concerns by patients, it can

lead to significant ocular morbidity, especially if large

in size, including chronic ocular irritation, limitation

of ocular motility, and visual impairment due to visual

axis obscuration and irregular astigmatism [2, 3].

The traditional treatment for pterygium, excision

with bare sclera, is significantly complicated with

recurrence. In most cases, it is necessary to remove

recurrent pterygia due to aggressive fibrovascular
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growth and adhesion to the surrounding structures [4].

Moreover, recurrent pterygia are further complicated

by greater probability of additional recurrence and

shorter time period between recurrences [5].

Multiple adjunctive treatment modalities have been

used specifically to address the issue of recurrence

after pterygium removal, such as amniotic membrane

transplantation, anti-vascular endothelial growth fac-

tor (anti-VEGF) and anti-fibrotic agents [6–10] How-

ever, conjunctival autograft is the most popular

treatment modality as it evades the significant com-

plications of anti-fibrotic agents and provides better

cosmetic outcomes than amniotic membrane trans-

plantation [8, 11, 12]. Moreover, pterygium extended

removal followed by extended conjunctival transplant

(PERFECT for PTERYGIUM�) has been reported to

significantly reduce the recurrence rate of pterygium

with few postoperative complications and excellent

cosmetic outcomes in both primary and recurrent

pterygia [13–15].

Our study aimed at assessment of safety, efficacy,

recurrence rate and complications of pterygium

extended removal followed by extended conjunctival

transplant (PERFECT for PTERYGIUM�) in cases

with recurrent pterygia.

Materials and methods

This prospective, interventional, case series study was

conducted at Ibn Sina Eye Center in Tanta, Egypt

between April 2016 and December 2018. Thirty-three

eyes of 33 patients with recurrent pterygia were

enrolled in the study. Recurrence of the pterygiumwas

defined as new fibrovascular growth passing the

limbus that was not present in the first postoperative

day. Patients with primary pterygia, concomitant

ocular surface diseases, glaucoma, and glaucoma

suspects were excluded from the study.

The study was performed in conformity with the

Health Insurance Portability and Accountability Act

and the principles of the Declaration of Helsinki.

Study approval was obtained from Tanta University

Institutional Review Board (IRB)/Ethics Committee.

The nature of the disease, treatment options, as well as

the nature of the procedure and its potential compli-

cations were all discussed with the participants before

signing written informed consents which also included

the agreement to publish their eye images. No fund

was received for that project.

A comprehensive ophthalmic examination was

conducted on every patient, including uncorrected

distance visual acuity (UDVA), manifest refraction,

corrected distance visual acuity (CDVA), slit-lamp

biomicroscopy, intraocular pressure measurement,

and dilated ophthalmoscopy. Colored photographs

were obtained to document the lesions before and after

the procedure.

All surgeries were performed by one surgeon

(WA). All patients underwent pterygium extended

removal followed by extended conjunctival transplant

(PERFECT for PTERYGIUM�) according to the

technique described by Hirst in 2008 [13] with little

modifications applied by the operating surgeon and

discussed previously in an earlier publication [15].

Surgical technique

Topical anesthesia was administered in the form of

0.4% benoxinate hydrochloride (EIPICO. Cairo,

Egypt) together with peribulbar anesthesia. Systemic

sedation was administered to anxious patients. The eye

to be operated was prepped and draped in a sterile

manner. A lid speculumwas inserted and an 8/0 Vicryl

traction suture was placed close to the limbus at the

upper nasal quadrant of the cornea to help handle the

globe in different directions, providing maximum

exposure of the surgical field during all surgical steps.

A surgical marking pen was utilized to mark the exact

area occupied by the lesion.

After injecting 2.0% lidocaine beneath the ptery-

gium body, Westcott scissors were utilized to fashion

two radial cuts, including the conjunctiva and Tenon’s

capsule, starting at the limbus just above and below the

pterygium neck. The cuts then extend nasally, all the

way to the caruncle, along the upper and lower

margins of the pterygium guided by the previous

marking.

Fixation forceps was used to elevate the pterygium

body that was undermined using scissors. After that,

the 2 radial incisions were connected by means of a

circumferential incision at the nasal end of the lesion,

taking care not to traumatize the medial rectus muscle.

The pterygium body was then temporally reflected

over the cornea after meticulous dissection of all

adhesions between the lesion and the underlying

medial rectus muscle and sclera. The next step was to
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gently peel the head off the cornea by means of blunt

separation, starting from the limbus, after identifica-

tion of the proper plane.

After adequate hemostasis, an extended tenonec-

tomy was performed. The conjunctiva was elevated

along the upper and lower radial cuts using non-

toothed forceps, so Westcott scissors could be intro-

duced to carefully dissect the conjunctiva from the

underlying Tenon’s capsule for about 10 mm close to

the limbus and 15 mm posteriorly, extending close to

the superior and inferior recti muscles. Similarly, the

Tenon’s capsule was dissected from the sclera to the

same extent. Tenon’s capsule was then incised at the

limbus, taking care not to injure the overlying

conjunctiva, to create 2–3 mm circumlimbal superior

and inferior incisions. Toothed forceps were then used

to gently grasp the Tenon’s capsule, and a hand-over-

hand technique was performed to conduct an extensive

Tenon’s excision extending to the vicinity of the

superior and inferior recti muscles and as far as the

caruncle at the nasal side.

The upper and lower conjunctival incisions were

then trimmed to fashion straight edges and the

semilunar fold was removed, leaving only about

2 mm of the paracaruncular conjunctiva. Hemostasis

was performed as necessary through cautious appli-

cations of a wet-field cautery.

In order to harvest a wide conjunctival autograft,

the upper area of bulbar conjunctiva was widely

exposed by turning the eye downwards with the help

of the limbal traction 8/0 Vicryl suture. A surgical

marking pen was utilized to mark the border of the

intended graft depending on the size of the conjunc-

tival defect at the recipient bed. Two marks were

placed starting at the limbus 6–8 mm apart, and

extending posteriorly in a radial fashion all the way to

the upper fornix where they were separated by about

15 mm. The 2 upper ends of the radial lines were then

joined by a horizontal mark. A 3–5 mm wide island of

intact conjunctiva was left between the recipient bed

and the area of the intended graft dissection.

Subconjunctival lidocaine 2.0% was then injected

under the marked area to facilitate separation of the

conjunctiva from the Tenon’s capsule. Conjunctival

incisions were then carefully made along the marked

lines, taking care not to involve the Tenon’s capsule.

After that, the conjunctiva was undermined and

separated from the Tenon’s capsule, by means of

Wescott scissors, all the way down to the upper limbus

to include corneal limbal stem cells in the graft. The

recipient bed was adequately exposed by turning the

eye temporally with the help of the bridle suture and

the graft was carefully transferred to the bed, keeping

its limbus-to-limbus orientation. The upper and lower

limbal corners of the graft were then sutured to the

conjunctiva at the limbus by 8/0 Vicryl sutures, while

the posterior corners were fixed to the conjunctiva by

sutures that included episcleral tissue for secure

fixation. The posterior sutures were located about

13–14 mm behind the limbus and 3 mm above and

below the medial rectus muscle.

The upper and lower borders of the graft were then

sutured to the conjunctiva by interrupted sutures, and

the posterior edge was sutured to the caruncle using

continuous suture.

Postoperative follow-up

Postoperatively, oral analgesics were given for the first

3 days, and topical combination of tobramycin 0.3%

and dexamethasone 0.1% (TobraDex ophthalmic

suspension; Alcon Laboratories Inc, Fort Worth. TX,

USA) was administered 5 times per day for the first

week. Eye patch was applied till complete epithelial-

ization of the cornea.

All patients were checked on the first postoperative

day then after 1 week, 1, 3, 6, and 12 months.

Additional visits were also scheduled if needed

together with regular yearly follow-up visits.

During all visits, visual acuity evaluation, slit-lamp

examination, intraocular pressure measurement were

all performed. Manifest refraction was tested from the

first postoperative month on. The patients were

meticulously examined for signs of infection, graft

swelling and/or dislodgement, suture related prob-

lems, postoperative diplopia, granuloma formation,

and evidence of pterygium recurrence; defined as new

fibrovascular creeping over the limbus.

Statistics

Statistical analysis was performed using the SPSS

software version 20 (IBM, Armonk, NY) and values

were reported as mean ± standard deviation. The

paired t-test was performed to compare the means

before and after 12 months of surgery. A

p value B 0.05 was considered to be statistically

significant.

123

Int Ophthalmol (2022) 42:2047–2053 2049



Results

Thirty-three eyes from 33 patients were enrolled in

this prospective study between April 2016 and

December 2019. The mean age of the participants

was 41.2 ± 10.3 years (range 22–60), 7 females

(21.2%). Twenty-one subjects had single previous

pterygium surgery, 9 subjects had 2 previous surg-

eries, and 3 subjects had 3 previous surgeries. All

previous surgeries were pterygium excision with

conjunctival autograft. The mean size of the ptery-

gium was 2.61 ± 0.66 mm (range 1.50–3.50). The

pterygium was nasal in all subjects. The mean time of

pterygium recurrence after the primary surgery was

7 ± 0.81 months. Three subjects had limited ocular

motility in the form of limited abduction with

binocular diplopia. The mean postoperative follow-

up duration was 25.64 ± 9.24 months (range 12–43).

All cases were followed for at least 12 months.

Intraoperatively, there were no significant complica-

tions except for small graft button-hole defects that

took place during dissection in 5 cases. All defects

healed during the early postoperative period with no

sequelae.

After surgery, full re-epithelialization of the

corneal epithelial defects was achieved within the

first 5–7 days, and no graft dislodgment was reported.

Corrected distance visual acuity (decimal notation)

improved from 0.69 ± 0.22 (range 0.2–1.0) at pre-

sentation to a postoperative value of 0.83 ± 0.2 (range

0.3–1.0) at the 12 months (p\ 0.001). All patients

developed variable degrees of transient postoperative

diplopia that resolved completely by the first 6 weeks.

All cases with preoperative limitation of ocular

motility demonstrated full range restoration by the

first 12 weeks after the procedure.

Transient graft edema developed in 14 cases

(42.2%) and resolved completely in all cases by the

first week.

Donor site scarring was not observed. However,

donor site granuloma developed in 4 cases (12.1%).

Spontaneous resolution was observed in 3 cases, while

one case required surgical excision 2 months after the

procedure. No cases developed any suture related

granuloma.

No recurrence was reported in our cohort over the

follow-up period and no additional complications

were observed such as infection, scleral melting or

thinning (Fig. 1).

Discussion

Previous studies have shown a variable recurrence rate

of pterygium after conjunctival autograft and other

adjunctive modalities. In general, the recurrence rate

ranged from 12.5 to 33% [5, 10, 16–18]. However, it

was reported that pterygium extended removal fol-

lowed by extended conjunctival transplant (PERFECT

for PTERYGIUM�) resulted in a near zero recurrence

rate and excellent cosmetic results in both primary and

recurrent pterygia [13–15]. Therefore, in our study, we

assessed the safety, efficacy, and recurrence rate of

this technique in cases with recurrent pterygia.

In this study, no recurrence was reported after a

minimum of 12 months of follow-up. Significantly

reduced recurrence rate with extensive excision of the

conjunctival fibrovascular tissue and Tenon’s layer

may be explained by the in vitro studies that evaluated

growth factors and angiogenic factors released from

pterygial fibroblasts. It was reported that these factors

play a pivotal role in sustaining the neovascularization

and progression of pterygium [19, 20]. However, this

technique requires surgical expertise, prolonged

surgery time, and may be associated with a greater

incidence of complications related to the large size

conjunctival autograft such as button-hole defects of

the graft, transient postoperative graft swelling, and

conjunctival granuloma at the donor site. Zhang et al.

[21] reported the development of conjunctival gran-

uloma in 1.3 and 2.2% of cases with primary and

recurrent pterygia, respectively. Despite the higher

incidence (12%) in our cohort, donor site granuloma

did not affect the final outcome of the procedure with

spontaneous resolution in 3 cases during the early

postoperative course, and only one case required

surgical excision without any sequelae. Conjunctival

granuloma may develop as a result of several causes

such as foreign bodies (suture or filament), irregular or

laxly sutured conjunctival wound, inflammation, and

infection [21, 22].

However, none of our patients had conjunctival

sutures or infection at the door site, so the granuloma

might had developed as a result of postoperative

inflammation.

Similarly, button-hole defects healed postopera-

tively without complications, and transient graft

swelling faded spontaneously after one week.

There is a great benefit of this technique as the

recurrence rate of pterygium is high in the Egyptian
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population due to greater solar exposure. We reviewed

the patients records in our hospital and calculated the

recurrence rate over 1 year to be 36% after pterygium

excision with simple autograft.

In this study, no patients developed scarring at the

donor site. Meticulous and minimally traumatizing

surgical technique by fashioning a thin conjunctival

graft without including any of the underlying Tenon’s

layer plays an important role in reducing the incidence

of scarring [23].

Few modifications were added, in our study, to the

original technique described by Hirst [13]. First, we

abandoned the use of medial rectus fixation suture that

was used in the original technique. Instead, an 8/0

Vicryl traction suture was placed at the upper nasal

limbus and was used to rotate the globe in the desired

direction providing excellent exposure of the surgical

field with minimal surgical trauma to the muscle.

Second, Hirst described leaving an intact 1.5–2 mm

rim of the limbal conjunctiva during dissection of the

conjunctival graft and leaving a similar region of bare

sclera at the limbus during fixation of the graft which

will be re-epithelialized by the corneal epithelium.

Given the benefits of limbal stem cell transplantation

to the recipient bed especially in the treatment of

recurrent pterygia [24, 25], we dissected the graft all

the way down to the upper limbus in order to include

limbal stem cells.

Hirst [13, 14] reported transient postoperative

diplopia in almost all patients with either primary or

recurrent pterygia, possibly from surgical trauma with

subsequent underaction of medial rectus muscle.

Another study reported a lower incidence (17.6%) in

cases of primary pterygia due to the avoidance of

medial rectus fixation suture [15]. However, in this

study, variable degrees of binocular diplopia were

reported in almost all patients with mild limitation of

ocular motility. This high incidence might be due to

the greater amount of surgical manipulations required

in recurrent pterygium cases in order to release the

adhesions to the medial rectus muscle and surrounding

tissues. Diplopia resolved spontaneously in all patients

within 6 weeks from surgery. Other two recommen-

dations from the original technique to decrease

diplopia include a little forward suturing of the graft

to the sclera and keeping the para-canalicular suture

line lax over the medial rectus muscle.

Our study had some limitations. First, no control

group was included in the study; thus, we were not

able to compare our technique to other surgical

modalities or adjunctive therapies. However, the

zero% recurrence rate reported herein may prove the

Fig. 1 External photographs of recurrent pterygium before (A) and 21 months after pterygium extended removal followed by extended

conjunctival transplant (PERFECT for PTERYGIUM�) with the absence of a visible suture line
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superiority of this technique over all other available

treatment modalities. Second, the sample size was

relatively small. However, we watched for recurrence

over a long follow-up interval. Third, the superior

conjunctival graft might challenge future glaucoma

filtration surgeries. Although we did not include

glaucoma patients and suspects in the study, possible

development of glaucoma in the future remains a

major concern. However, we did not find any postop-

erative donor site scarring in any of our cases.

In summary, we found that pterygium extended

removal followed by extended conjunctival transplant

(PERFECT for PTERYGIUM�) appears to be a safe

and effective treatment modality for recurrent pterygia

with a zero% recurrence and minimal complications.
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